The effect of labor market institutions on the unemployment rate has been widely studied in macroeconomic dynamics. Union influence is one of the most important issues in the labor market institutions. Thus, this study investigates the effects of union influence on wages with regard to employment dynamics using an overlapping generations model with closed economy. We assume a wage setting equation that is discussed in the existing literature and we consider an economy in which unemployment exists. The model shows that high upward pressure on wages leads to low employment rates not only in the steady state but also on the equilibrium path.
Introduction
The relationship between labor market institutions and unemployment has been researched in many studies. Nickell [1] , Blanchard and Wolfers [2] , and Nickell et al. [3] analyze how labor market institutions affect unemployment rates. Faccini and Bondibene [4] and Gnocchi et al. [5] investigate a relationship between DOI: 10.4236/tel.2018.812172 2734 Theoretical Economics Letters ion power. 1 The OECD [7] shows that the union membership ratio recently has been declining in European countries, whereas the union coverage ratio is still high. 2 Gregg et al. [10] point out that rising unemployment and declining trade union influence have reduced wage pressure, leading to wage growth among middle to high earners in the UK after 1979. Union influence has been discussed in the macroeconomic literature too. Bräuninger [11] , Corneo and Marquardt [12] , Josten [13] , and Ono [14] study union influence on unemployment (employment) using overlapping generations models. Corneo and Marquardt [12] and Ono [14] assume a monopoly union that sets two targets: high wage, and low rate of unemployment (high rate of employment). Corneo and Marquardt [12] indicate that increasing union preferences for a high wage increases the unemployment rate.
In this study, we consider an overlapping generations economy and assume a wage-setting equation that is discussed in Blanchard [15] . The wage-setting equation is an increasing function of the employment rate. Moreover, the equation has a parameter that expresses an upward pressure on wage. Then, we can focus on the effect of union influence on wage for employment dynamics. This study shows that high upward pressure on wage brings low employment rates not only in the steady state but also on the equilibrium path.
The rest of this paper is organized as follows. Section 2 sets up the overlapping generations model with unemployment. Section 3 discusses the property of the equilibrium. Section 4 investigates the relationship between union influence and employment rate. Section 5 concludes.
The Model
Let us consider an overlapping generations closed economy. We assume that the population does not grow and a new generation is born in each period. The size of the labor force in each period is N. The model structure is illustrated in Figure 1. The economy consists of firms and individuals. The firms employ labor and capital to produce the final good. In the labor market, we assume the wage-setting equation to analyze the union influence on wage. In this model, the individuals can either be employed or unemployed in their youth. The unemployment insurance plays a role as the transfer from employment to unemployment.
Firms
We assume that the final good t Y is produced by competitive firms that have a constant-return-to-scale Cobb-Douglas production function:
The union membership ratio is the percentage of workers who belong to a union, and the union coverage ratio is the proportion of workers who are covered by bargaining agreements. 2 Booth [8] points out that the coverage ratio is a better measure of union influence than the union membership ratio is. Machin [9] also indicates that the union coverage ratio could be a better measure of union influence. where 0 1
AL is efficient labor, and t K is capital. Suppose that firms have no adjustment cost for labor adjustment and investment. As discussed in Ono [14] , labor and capital are chosen by a firm so as to maximize its current profit because there is no intertemporal element in the firms' maximization problem under this assumption:
( )
where t w is the wage and t R is the rental price of capital.
The first-order conditions for profit maximization are as follows.
( ) 1 :
where ( )
Equations (1) and (2) express that firms hire labor until the marginal product of labor equals the wage and firms choose capital equal to the rental price of capital.
Wage Setting
Similar to Blanchard [15] , we suppose that the wage-setting equation is as follows:
where θ is wage at zero unemployment, 1 γ ≥ is wage elasticity with respect to the employment rate, and N is the labor force in this economy, which is assumed constant. The increase in θ exerts upward pressure on the wage.
Blanchflower and Bryson [16] and Nickell [1] point out that the union puts upward pressure on the wage rate. Although there are many ways to interpret the increase in θ , we interpret it as union influence on wage in this study. Equation (3) is transformed as follows: (4) into Equation (1), and then we obtain the following:
In addition, combining Equations (1) and (3), the employment ratio is expressed as follows:
Then, we can consider the unemployment rate ( ) ln ln
Individuals
where 0 1 β < < is a discount factor. The individuals can either be employed or unemployed: i e = if an individual is employed in youth, and i u = if he/she is unemployed in youth.
The budget constraints of an individual born at t are as follows: 
where 1 x = if he/she is employed, 0 x = if he/she is unemployed, t u is the youth unemployment benefit, i t s is savings, and φ is the contribution to unemployment insurance.
Individuals maximize Equation (7) subject to Equations (8) 
If the wage is high, then the savings of employment are high. In addition, if the unemployment insurance is high, then the savings of unemployment are high.
We assume that unemployment insurance is the transfer from employment to unemployment, which is balanced in each period:
where the left-hand side is the sum of the unemployment benefit and the right-hand side is the sum of the transfer. 
Equilibrium
We investigate the property of the equilibrium in this section. The capital market clearing is as follows:
Substitute Equations (10) and (11) into Equation (13).
( ) ( ) ( )
Substitute Equations (1) and (12) into (14):
From Equations (5) and (15), the dynamics of t l are given by ( )( )
where ( )( ) ( )
The equilibrium is characterized by Equation (16) and initial condition 0 l . Then, the dynamics of t l are independent of the effect of union influence on wage θ , because the effect of θ at period t and 1 t + offset each other. From Equations (10) and (11), the increase in β leads to an increase in the savings rate. Therefore, as shown in Equation (16), the increase in β causes the efficient labor per unit of capital to decline.
The dynamics of t l is illustrated in Figure 2 . We represent in the plane
, where
The steady state is given by the intersections with the 45˚ line, which is globally stable. Then, the steady state value of efficient labor per unit of capital * l is as follows:
Employment Dynamics
In this section, we analyze the effect of a change in upward pressure on wage by running simulation. The parameter values are shown in Table 1 . Similar to de la Croix and Michel [17] , we assume that 0.3 α = and 0.3
Suppose that a quarterly discount factor is 0.99 and one period equals 30 years; then we could set the discount factor as (17), we obtain
and other parameter values into this equation; then, the productivity level is obtained. 4 In the simulation, we assume 0 7000 l = . In Figure 3(a) , the solid line expresses the dynamics of t l , while the dotted line shows the steady state value of t l . t l is independent of the effect of union Figure 3 (b) expresses the relationship between upward pressure on wage and employment rate. The simulation results show that the high upward pressure on wage brings low employment rates, not only in the steady state but also on the equilibrium path.
Proposition
Suppose that upward pressure on wage is high; then, the employment rate is low, not only in the steady state but also on the equilibrium path.
Concluding Remarks
The effect of labor market institutions on the unemployment rate has been widely studied in macroeconomic dynamics. This study investigates the effect of union influence on wage for employment dynamics using an overlapping generations model, and shows that high upward pressure on wage brings low employment rates not only in the steady state but also on the equilibrium path.
The study could be extended by, for example, generalizing the utility function and production function. Moreover, the model could be extended to consider the firms' contribution rate to unemployment insurance. Further research of these issues remains to be under taken.
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